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Abstract— Basketball is one of the most physically demanding and technically complex team sports, requiring the integration
of anthropometric characteristics, physical fitness, technical skills, tactical intelligence and psychological preparedness. This
review examines the influence of anthropometric characteristics and physical fitness variables on basketball performance, with
particular emphasis on adolescent and Under-17 athletes. Anthropometric factors such as height, arm span, leg length, body
mass, body composition and muscular girths provide structural advantages that influence shooting, rebounding, defensive
coverage and movement efficiency. Similarly, physical fitness components including speed, agility, muscular strength, explosive
power, endurance, flexibility, coordination and reaction time determine an athlete’s ability to execute basketball-specific skills
effectively during high-intensity competition. The review synthesizes current scientific literature demonstrating that neither
anthropometric characteristics nor physical fitness alone can accurately predict basketball performance; rather, their interaction
plays a decisive role in competitive success. Furthermore, adolescence represents a critical stage for talent identification because
biological maturation significantly affects physical growth and athletic performance. The findings emphasize the importance of
comprehensive athlete assessment using integrated anthropometric and fitness evaluations for talent identification, player
selection and individualized training programme development. Such multidimensional assessment provides coaches, sports
scientists and physical educators with valuable information for optimizing player development and improving competitive

performance.
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I. INTRODUCTION

Basketball has evolved significantly since its invention by James Naismith in 1891, becoming one of the world’s fastest and
most scientifically analyzed team sports. Modern basketball requires athletes to perform repeated high-intensity movements
involving sprinting, jumping, rapid directional changes, defensive transitions and technical skills while maintaining tactical
awareness throughout competition. Consequently, performance in basketball depends on the interaction of multiple
physiological, biomechanical, psychological and technical factors rather than a single athletic quality (Kamble et al., 2012).
Among the numerous determinants of basketball success, anthropometric characteristics and physical fitness variables have
emerged as major predictors of competitive performance. Anthropometric measurements such as height, arm span, body mass,
leg length, body composition and muscular girths provide mechanical advantages during shooting, rebounding, blocking and

defensive play. Likewise, physical fitness components including speed, agility, muscular strength, explosive power, endurance,
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flexibility, coordination and reaction time determine the efficiency with which athletes execute basketball-specific movements
(Gaurav et al., 2010).

Recent research has shown that comprehensive assessment of both structural and functional characteristics provides a more
accurate understanding of player performance than isolated measurements. This integrated approach is particularly important
during adolescence, especially among Under-17 players, when rapid biological maturation influences physical development and
future athletic potential. Therefore, the present review examines the relationship between anthropometric characteristics, physical

fitness variables and basketball performance based on contemporary scientific evidence.
II. METHODOLOGY

This study adopted a systematic narrative review design based on secondary data obtained from peer-reviewed scientific
literature. Relevant studies were identified through electronic databases including PubMed, Scopus, Web of Science, Google
Scholar, SPORT Discus and ResearchGate . Keywords used during the literature search included basketball performance,
anthropometric characteristics, physical fitness, body composition, agility, vertical jump, speed, adolescent basketball players

and talent identification .

Only English-language studies published in reputable peer-reviewed journals between 2000 and 2024 were considered. Studies
investigating anthropometric characteristics, physical fitness variables and basketball performance among youth, collegiate and
elite basketball players were included. Articles unrelated to basketball performance or lacking scientific methodology were
excluded. The selected literature was critically reviewed and synthesized using thematic analysis. The findings were organized
into key themes, including anthropometric characteristics, physical fitness components, talent identification, biological

maturation and their combined influence on basketball performance.
II1I. RESULTS AND DISCUSSION

Basketball has evolved into one of the most dynamic and scientifically demanding team sports in the world. Since its invention
by James Naismith in 1891, the game has undergone remarkable transformation in its rules, playing style, training methods and
performance expectations. Contemporary basketball is characterized by rapid transitions between offense and defense, repeated
high-intensity movements, complex tactical execution and continuous physical contact among players. The increasing speed of
the game, coupled with advances in sports science and technology, has shifted the emphasis from technical proficiency alone to
the integration of anthropometric characteristics, physiological efficiency, physical fitness, psychological preparedness and
tactical intelligence. As a result, modern basketball performance is now understood as the product of multiple interacting factors
rather than a single physical or technical attribute. Among these determinants, anthropometric characteristics and physical fitness
variables have emerged as two of the most influential predictors of basketball performance (Kathayat & Bhardwaj, 2021).
Anthropometry provides valuable information regarding body size, shape, proportions and composition, while physical fitness
reflects the functional ability of an athlete to perform sport-specific tasks efficiently and consistently. Together, these
characteristics determine an athlete’s potential to meet the physiological and biomechanical demands of competitive basketball.
Consequently, coaches, sports scientists and talent identification experts increasingly rely on anthropometric and physical fitness
assessments to evaluate player potential, design individualized training programmes and optimize competitive performance.
Basketball is unique because its performance requirements vary considerably according to playing position, tactical strategy and
competition level (Deol & Singh, 2017). Nevertheless, certain physical characteristics are universally advantageous. Height, arm
span, leg length, body mass, muscular girths and body composition collectively influence a player’s ability to shoot over
defenders, secure rebounds, block shots, maintain balance during contact situations and execute rapid directional changes. These
structural characteristics provide mechanical advantages that cannot be completely compensated for through technical training
alone. Numerous international studies have consistently reported that elite basketball players possess superior anthropometric
profiles compared with non-elite athletes, highlighting the importance of body dimensions in determining competitive success
(Daulatabad et al., 2020).

WWW.ijsssr.com Page 57


https://doi.org/10.63671/ijsssr.v4i2.633
http://www.ijsssr.com/

ence
0N ang,

Yo

International Journal of Science and Social
)

Science Research
ISSN: 2583-7877  Peer Reviewed & Refereed Journal

3
9
=5 ]
H
2

\jour,
gond 10U,

Volume: 4 | Issue: 2
Page No: 56-59 DOI: https://doi.org/10.63671/ijsssr.v4i2.633 July-September 2026

Height has traditionally been regarded as one of the strongest predictors of basketball achievement. Taller athletes enjoy greater
reach during offensive and defensive play, enabling them to contest shots, intercept passes and dominate rebounding situations
more effectively. However, modern basketball research has demonstrated that height alone is insufficient for elite performance.
Arm span, standing reach, sitting height, leg length, shoulder width and body proportions also contribute substantially to
movement efficiency and playing effectiveness. An athlete with relatively longer upper limbs may demonstrate superior
defensive coverage despite possessing average stature, whereas longer lower limbs may improve sprinting mechanics, stride
length and jumping performance. Consequently, contemporary player evaluation has shifted from isolated measurements toward
comprehensive anthropometric profiling. Body girths represent another important aspect of anthropometric assessment.
Measurements such as thigh girth and calf girth provide indirect indicators of muscular development, strength potential and force
production capacity. Well-developed thigh musculature contributes to explosive jumping ability, acceleration, deceleration and
rapid changes in movement direction, all of which occur repeatedly during basketball competition. Similarly, adequate calf
musculature supports sprinting, balance maintenance and repeated jumping actions throughout the game. These muscular
characteristics are particularly important because basketball involves continuous acceleration, braking, pivoting and vertical
displacement under conditions of fatigue. Therefore, anthropometric characteristics influence not only structural advantages but
also functional movement capabilities that directly affect game performance. Although body dimensions establish the structural
framework for performance, physical fitness determines how effectively an athlete utilizes those structural advantages.
Basketball requires repeated execution of high-intensity activities interspersed with short recovery intervals, placing considerable
demands on both anaerobic and aerobic energy systems. Scientific investigations have demonstrated that competitive basketball
consists predominantly of intermittent high-intensity actions including sprinting, jumping, shuffling, defensive slides,
rebounding, screening and rapid changes in direction. During a typical game, players perform hundreds of explosive movements
while maintaining technical accuracy and tactical awareness. Such demands require exceptional levels of speed, agility, muscular
power, muscular endurance, cardiovascular endurance, coordination, reaction time, flexibility and neuromuscular efficiency.
Among these components, speed and agility are particularly significant. Basketball players must accelerate rapidly over short
distances, respond instantly to opponents’ movements and execute complex directional changes within confined spaces. Unlike
straight-line sprinting, basketball movement involves multidirectional acceleration combined with cognitive decision-making
under constantly changing environmental conditions. Consequently, agility represents an integration of physical speed, balance,
coordination, reaction ability and perceptual skills. Players possessing superior agility are better equipped to evade defenders,
create scoring opportunities, recover defensively and adapt to unpredictable game situations. Therefore, agility has become a

critical criterion in modern basketball talent identification and performance evaluation (Khan & Panchal, 2017).

Explosive muscular power also occupies a central position in basketball performance. Jumping ability influences numerous
aspects of play, including rebounding, shot blocking, dunking and jump shooting. Vertical jumping performance depends upon
effective interaction between muscular strength, neuromuscular coordination, tendon elasticity and body composition. Athletes
possessing greater lower-limb power generally demonstrate superior performance in both offensive and defensive situations.
Similarly, anaerobic power enables repeated high-intensity efforts throughout competition, while aerobic endurance facilitates
recovery between these efforts and helps sustain performance during prolonged periods of play. Contemporary sports science
increasingly recognizes that basketball performance cannot be understood by examining anthropometric or physical fitness
variables independently. Instead, these characteristics interact continuously to influence movement efficiency, technical
execution, tactical effectiveness and overall competitive success. A taller player without sufficient agility may struggle to defend
quicker opponents, whereas a highly agile athlete lacking adequate stature may encounter disadvantages during rebounding and
interior play. Likewise, exceptional muscular power cannot compensate entirely for inadequate endurance during extended
competition. Consequently, modern performance analysis emphasizes integrated assessment of structural and functional
characteristics to develop comprehensive athlete profiles. The importance of such integrated evaluation becomes even more
pronounced during adolescence, particularly among Under-17 athletes. This developmental stage represents one of the most
significant periods of physical growth and biological maturation. During adolescence, substantial changes occur in stature, body

mass, muscular development, skeletal dimensions, hormonal regulation, neuromuscular coordination and physiological capacity.
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These changes influence not only athletic performance but also long-term sporting potential. Because biological maturation
varies considerably among individuals of the same chronological age, substantial differences may exist in anthropometric
characteristics and physical fitness capacities among athletes competing within identical age categories. Therefore, systematic
evaluation during this stage is essential for identifying genuine athletic potential rather than temporary advantages associated

with early biological maturation.
IV. CONCLUSION

Anthropometric characteristics and physical fitness variables represent fundamental determinants of basketball performance.
Structural characteristics such as height, arm span, body composition and muscular development provide mechanical advantages,
whereas physical fitness components including speed, agility, muscular power, endurance and coordination determine functional
performance during competition. Contemporary evidence indicates that basketball success depends on the interaction of these
variables rather than on any single characteristic. For adolescent basketball players, particularly those in the Under-17 category,
systematic evaluation of anthropometric and physical fitness profiles is essential for effective talent identification and long-term
athlete development. Coaches, sports scientists and physical educators should implement comprehensive assessment protocols
to design individualized training programmes that enhance both physical development and competitive performance. Future
research should incorporate longitudinal designs and advanced sports science technologies to further understand the interaction

between growth, maturation and basketball performance.
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